Reduced force generating capacity in myocytes from chronically ischemic, hibernating myocardium.
The contractile dysfunction of the hibernating myocardium in situ results from local environmental factors, but also from intrinsic cellular remodelling that may determine reversibility. Previous studies have suggested defects in myofilament Ca2+ responsiveness. We prepared single myocytes from control (CTRL, n(pigs)=7) and from hibernating myocardium (HIB, n(pigs)=8), removed the membranes and measured isometric force development during direct activation of the myofilaments. One- and 2-dimensional polyacrylamide gel electrophoresis and specific phosphoprotein immunoblotting were performed on tissue homogenates from matched samples. Cellular ultrastructure was evaluated using electron microscopy. Normalized for cross-sectional area, passive force was not different but maximal isometric force was significantly reduced in myocytes from HIB (11.6+/-1.5 kN/m2 versus 18.7+/-1.6 kN/m2 in CTRL, P<0.05). Ca2+ sensitivity and steepness of the normalized force-pCa relationship were not different, and neither was the rate of force redevelopment (K(tr)). No alterations were observed in isoform expression, phosphorylation or degradation of specific myofibrillar proteins. However, in HIB samples the total protein volume density was decreased by 23% (P<0.05). Histology showed glycogen accumulation and electron microscopy confirmed a reduction in myofilament density from 69.9+/-1.9% in CTRL to 57.1+/-0.9% of cell volume in HIB (P<0.05). In conclusion, decreased potential for force development in the hibernating myocardium is related to a reduction of myofibrillar protein per cell volume unit with replacement by glycogen and mitochondria. These changes may contribute to slow functional recovery on revascularization.